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<£} Method for treating mucus-oontalnijig jmrnimoassay samples*. 

@ A method and kit for the preparation of mucQS-contammg spsefeans for analysis by enzyme Immunoassay.. 
Tm samote Is treated with an oxidant prior to Immunoassay: at a concentration sufficient to raduco non-specific 
binding of me antibody to the mucus. matrix, Aftar this treatment the antibody is contacted with the sample snd 
bound antibody antigen detected. 
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METHOD FOS TREATING MUCUS«5GNTAIHING. IMMUNOASSAY SAMPLES 



This invention relates to: immunoassay for antigensln samsies ^htch ioduas mucus, 
immunoassays nan be used in medical diagnosis for determination of The presence or a spesstc- 
bso^ribm One form of immunoassay involves detection of a specific bacteria! smigsu usfng a labeled 
amibody. For examoie, me antibody may be labeled v#h dtffftctstfe enzyme, such as horseradish 
* peroxidase,- so mat the presence of the antibodies can foe detected by providing substrate for the ensyme, 
and defecting conversion of ma substrata to a product. An example of one such method isdescnbad m 
commoniy^wnad co-oeedina. U.S. Patent Application Serial No. 113,366 enticed F19 GONORRHEA 
IMMUNOASSAY, by fSee at al, filed October 22, 198?, hereby Incorporated by reference. 
• One ombkm encountered k immunoassay procedures- iwoivss Inaccuracies caused ay siterfemnca 
fP from other subsfeaces in the sample. For exampN fete* positives can arise from non-specific blndrng 
between mucus in the sample and the labeled antibody. Mucus may be naturally present for sxampse, m 
uroaenltaf specimens coiiecisd for the purpose of diagnosing venersal disease by immunoassay, in 
aamoa mucus can physical intertero with the ability of immunoassay to detect specimen constituents, 
when the anaiyfe of interest is encrypted In the sample matrix thereby Is less accessible to the test Km 
ts reagents, A well-known method for the preparation of respiratory sputum samples for oiagncsttc resting 
involves the use of mucolytic agents, such as N-acaiyicysteine or dithlothreitoi, to reduce the viscosity of, 
and t 0 baiter homogenize, the specimen. These agents act on mucopolysacchartdss, wmcfc are tns 
principle constituent of the. mucus, by dissociating, disuifids bonds, These agents, based on thloi-medlatsd 
dissociation, am generally unsuitable for immunoassays that use hofno-contanfng ansyme labels, sued as 
28 horseradish ceroxidas, because of their Inhibitory effect on the enzyme. 

have found that it is oossibie to reduce interferenes from mucus in the sample, without unsocsp- 
tabte detrimental affects m .'8» immunoassay, by subjecting the sample to oxidative conditions. Thus, the 
invention features a method and kit for Immunoassay using an antibody to bind an antigen tn a sample 
ttsMnr* a mucus matrix. The method includes the step of subjecting the mucus-eontainsng sampse to 
a, oxidative conditions prior to immunoassay. Specifically, an oxidising agsrtf is provided at a conesntfatjoft 
mmcim^ prmmt oon^pBcm& mding of the antibody to the mucus matrix. After this treatment the 
sameie is processed according to standard assay techniques. 

In preferred embodiments, oxidation is accomplished by treatment with hydrogen peroxide or an 
o^aoic psroxida; the sample is a urogenital teartfcuiaHy an endecervicai) specimen; and tl>e antigen to be,, 
as delected is a Neisseria gonorrhoeae antigen. The kit preferably mcludes means to collect an endoeervicai 
sample {e.g. a swab). , 

This invention provides 3 method by which the number of the false positives in an immunoassay is 
reduced, without unacceptable detrimental effects m binding of the antigen and antibody in the assay, or 
m the abllltv to detect the presence of low levels orantlgen. 
ss The choice of peroxide as oxidant Is particularly advantageous because of its tendency, to oecompose 
in the omsehee of catalass or pseudoperoxldase activity that is naturaiiy present in urogenital samples. 
Such enavmatic activity arises from the presence of norma! commensal micmliofa and constituents of blood 
or epithelial cells that ars unavoidably present !h such samples. This sample-activated decomposition of 
bybnegen oercxide is advantageous because oxidants, such as hydrogen peroxide, can damage She 
«. enzyme and thereby reduce label activity. However, the hydrogen peroxide level Is reduced by the £bove- 
dsseribed activity during sample incubation, so relatively high levels of peroxide may be employed without 
me need for an additional neutralising step before the addition of ensyms label. Stronger oxidants than 
peroxide, such as Dsrlodafs or perehiorate. are teas suitable for enzyme immunoassay, because of their 
deleterious effect on tns enzyme label In the absence of any neutralising agent. 

This invention is particularly suitable for detection of characteristic antigens derived from 



gonorrhoeae. Chlamydia trachomatis, and herpes virus. 
1 — ^F¥aE^"aftd ad«g^"bf the invention will be apparent from the following description of the 
prefen-sd embodiment thereof, and from the claims. 

This invention concerns tee ■ pretrsatment of a sample for enzyme Immunoassay. Qeneraily this invokes 
itexlng the specimen with a minimum volume of an oxidative mucolytic reagent such as hydrogen peroxide, 
af a ^ncsmrmion ranqino from 1~iS% (w/w) for i-S minutes befofe performing a standard immunoassay. 

Sexually transmitted" disease (STD) specimens from female, patients are generally problematic in 
enzyme labeled immunoassay techniques because of ihe high level of false positives. However, they are 
particularly suited to the assay procedure of this ipvention. 
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EXAMPLE; Assay for Gonococcal Antigen 

Ail of the loitering eosraeons are performed at ambient temperature (about 20 *C) 
i. A urogenital swab m*tiHmm.mas placed in a glass tubs for 5 minutes m% 100 ui of a S% solution 
of hydrogen psmxkie in citrate phosphate buffer at pH 3 {W mM citric add: and 0.1 M dibasic sodium 
phosobates. 

' 2. The swab soecimen was ffisn placed' in S00 ui of assay buffer, composed of .0,46 M potassium 
nhosehaie, 0.113 M sodium chloride. 0.56% bovine ferdm albumin, 0.338% Triton X-1QQ arid 0.055% 
kmercscf at pH 7.2. Ths swab was agitated in ths solution at the snd of ths extraction. 3y this process, 
gonococcal antigen is extracted, from ths organism and specimen matrix into the solution. 
3. After expressing liqdld from the swab, ths swab was discarded. 

A To the lube contsinino axsresssd sample fiuib, SO u! of antigoneeoccus antibody eovaSentfy jinked 
to horseradish peroxidase (by the method of Wilson and Naksne. in frnmunofforeseencs and : Related 
Staining Techniques, Knapp et ai„ eds., 1878. pp. 215-224} is added, she tub® was agitated to msx tm 
respects thoroughly, 

" " 5. A dipstick coated with snts^onoeoecus antibody (by ths .. method of Cad and Treagsc Science 
158:1570 (1S£7», was then added te ths tube for 30 minutes. 

~~~ 8. The dipstick was washed thoroughly under a stream of tap water for 5 seconds, than 



7. The washed dipstick was then placed in a new glass tods containing 23? ui ef a fresh 
chmmocehsc deveiooef, composed of 3 parts SImM 3,3', 5,5' -tstremethyliacr^d® to methanol to 4 parts 
M 0.03% hvdroaen perox;de in 48 mM citric acid, 0.1 M dibasic sodium phosphate, 0.006% sodium 
siannate and 0.005% thtmerdsoi at pH 5, See, <Serbsr et sL tJ.S. Pat 4,503.143. 

8. After s 10 fmiout© incubation, the dipstick was removed from the developer. Vm. intensity of issue 
color in m developer is properiiona) to the quantity of gonococcal antigen present in ths sample* The 

of blue indicates the absence of gonococcal ..antigen. 



••..> .. IUS from the above assay were. compared with that from standard culture teebniguss. Addition of 
She ^vdr^en pernios ircaiment stso Increased both ths sensitivity and specificity of lbs assay. The 
^ sensiSvltv^is defined as ths number of positives detected by the immunoassay techniques versus the 
rn.mfer.of oosifivos detected by culture fsebnipuss; and specificity Is defied as m ratio of number of 
negatives detected by the immunoassay techniques compared to the number detected by the culture 

in 'pamauar. matched pairs of specimens wore coitectec from individual patients, In each case 
as individual swabs were characterized by first streaking a standard growth medium to obtain a reference 
result lor gonococcal culture. One member of the pair was subjected to the sbovs-describsd peroxide 
rmatmenf, and the ether was processed by standard immunoassay protocol. 

The oaroxiese treatment imoroves agreement between erety me immunoassay and culture for eotn 
positive and negative samples. Clinical sensitivity was not deietsriously affected, and specificity was 

V '" ! Sne embodiment, conducted, genef««y as described above, agreement between enzyme immunoas- 
say iBA). and cuiture was improved for both positive samples (sensitivity) and negative 
{specificity;. 
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Another benefit of peroxide treatment Is reduction of background ansyme activity, and a. resulting 
improvement In clinical specificity, in particular, the background level of enayme activity in the immonoas- 
^y.-was measured for matched pairs of cuiture^egatlve samples. Each member of the pair was trsateo 
ss with extended: incubation limes to accentuate signal levels, either with psroside or wi thout peroxide and then 
read visually and qpantjtated by spectrophotometry. Peroxide treatment substantially reduced the fee*- 
ground signal in cuituremetiatlve . 
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The taraat andean is substantia^ unaffected foy the oxldatjw conditions produced by the pe;rox<aa 
^eaTnent When standard taborsftxv orepsraticns of gonococcal organism suspensions were assayed m tne 
immunoassay, the .effect of hydrogm peroxide: p^tmatmenf (100 mfcroilter? .at §% for 5 mfnufee) did not 
sidnif icmtiy affect signal intensity. . ; , ... 

^bodiments are within ths following claims. For example other peroxide are also osetui jn ^ 
Invention, such as organic peroxides, including ^thyi hydroperoxide, hbutyl hydroperoxide, t&rzm$- 
iTydroparoxide. 

Claims 

1 A method of Immunoassay using an antibody to bind to an antigen isi asampfe comprising a mucus- 
matrix, - said method comprising the steps on 

"fftet -subWfing said -mucus containing to oxidizing conditions prior to said immunpa^y, and -men 

zo contacting said antibody with s^d. sample and detecting antibody-antigen Ending sn sa*d ssnrvpie. 

2, A nielhad according io claim 1 wherein said sampte is treated mth an -oxioant, present at ine 
oanmm^m aufffdent to reduce non^pedffe binding of said antibody to said mmm matrix, 

3. A method according to sbim t wherein sample mucus m oxidised with hydrogen pomx-de or an 
organic p&roxlds, 

25 4, A method according fca any one of the preceding e&ims wherein s^d sample- re a uragsnna* sarop^ 
5, A method according So any one of the preceding claims wherein said antigen is a Ne^gerg 
gonorrhoeas antigen, 

"* a A method according to claim 5 wheram the antigen & H-8 antigen or FM8 antigen, 

7 A mrihDd according, to any one of oiain^ i and 3 to 6 m which the. sarnie pom poses n^croflnm or 
other constants exhibiting pssudoperoxidasa activity, 

8, A kit for an immunoassay mm an antibody to , bind m zmgm m a sample composing a ^|k»8 
matrix, oa*d Mi comprising: 
an oxidant and 

an .antibody lab#ll&d m%h a detachable JabeL 
' 5 ' 0'. A kit accordlnq to claim 8 wherein said oxidant is hydrogen peroxide oran organic peroxide. 

I D, A kit according to either of e&ires 6 and B wherem said .kit comprises meam m cpi&ot a ufogemtas 

sarnpre. ■ , , , 

11. A kit according to:, any ono of dairns 8 to 10 whsrsln said antibody is one that speoipoatjy osrtds a 

Noi ssena ggnorfhoeae : antsgon .• ^ 

' iSTA fet according to claim It whsrein said antigen is Ht8 antigen: or'.P- 10 antigen. 
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(g) A i«: and kit for the preparation of rnuco^ 
containlns specimens for analyst by *nayr*s Im- 
munoassay.. The sample is treated with an oxidant 
prior ^Jmmunqassay, at a concentration sufficlent to 
reduce m^p^mch\^ m of the antibody to the 
mucus; rnalTix:. Alter this treatment the anybody is 
costaotad with me sample and bound : ait!body anti- 

...» v. . .4 k--, a *. -x -5 
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